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(57) Abstract ^ 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters O 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its "*0 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary: supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit Is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl, 4 dwg 
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(54) BAJIbUOBKA AJ1H PA3B AJ1 blJOBblB AHHH YCTPOfiCTB M3 nPOOWJI bHbOC TPYE 
(57) Abstract 

Mcnojib30 Baraie: jyin pa3BajrbnpBbiBaHHa ycTpoficTB H3 npo<JntnbHBix Tpy6 (nepeKpwBaTeneif, nojjBecoK 

XB0CTOBMK0B, <J>H71bTpOB U T.fl.), YCTaHaBJIKBaeMblX B CKBaJKMHC CymBOCTb W3o6peTeHHH: BaJIbUpBKa 

co^epaHT Kopnyc (K) 1 c ueHTpanbHMM KananoM 4, b tfuxHeft uacTW Koroporo ycraHOBJieH nrryi;ep 5. B 
CTerace K BbcrojineHbi yrny6neHMH 6h7,b Koropbix c nowombio onop 8h9 ycTaHoanenbi Tpn BajibiryioinKX 
aneMeirra (B3). ripwueM onopw 8 fleyx B3 ycTaHoaneHbi b yrjry6neHHHX 6 K HenojjBUJKHo, a onopa 9 B3 12 - c 
B03MO»Hocxfaio paflKa/ibHoro Bbg\wimcsmsi M3 yrnyoJieHMH 7. Uo^uvokh^i onopa BbmonHCHa b bh^c abvx 
dKcneHTpiraHbtx OTHOCMTejibHo ppyr ppyra upruasRpoB (II) 13 h 14. npmeM U 13 c 6ojibuiHM AHaMerpoM 
ynnoTHeH oTHOcirrejibHo cTenxii Kopnyca 1, a U 14 c MeHbnmM jrHaMerpoM BwcTynaeT b ueHrpanbHbift 
Kauan 4 K h HMeer KaHaribi, coo6maiom?ie iieHTpajibHWH Kan an 4 c rwfjpaBJispiecKOJi KaMepoa 18, 
o6pa30BaHHoit ctchkhmm yr/ry6jieHHH 7 m TOpqeBbiMH noBepxHOCTHMH U 13 h 14 no/jBiDKHoft onopbi 9. Taxoe 
KOHcrpyKTHBHoe BbmonHeHHe BajibnpBKH o6ecneMHBaeT qejib - noBbnnemie KanecrBa h HaflejKHOcrw 
ycTaaoBKn ycrpoftcxB W3 npo4>nnbHbrx Tpy6, a Taitme noBbnnenne pa6oTocnoco6nocTK cawcofi BajibqpBKH h 
BO3M03KHOCTb pacntKpeHHH /jnana3ona paoouero ;n*aMerpa. 1 3. n. 4 van. 
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Description lOnecame H3o6pcremral: 



M3o6pereune othocmtch k o6nacroi 6ypetmH h KamrrcuibHoro peuoirra He<{rrHHbix h rasosfeix cKBammi h 
npc^Ha3HaweHo, b MacrHocm, n/m paasanbUpBbiBaHUH ycrponcTB H3 npo^mibHbix Tpy6, ycTaHaanHBacMbix 

B CKBa»KHe IIpH H30JIHUHM 30H 0C7I07KHCHHH , B03HHKaK>IIBOC B npOqpCCC 6ypCHHH CKB3JKKH H DpH 

BoccraHOBJieHHM repMeTKWHocTM o6caflKbix Konoun. 

M3Becraa BanujoaKa jdih paaBanbupBbCBaiaiH ycrpoucTB H3 npo^mifcubix xpy6, coAepffiaman Kopnyc, 
npncnoco6neKHbift jyin coe^HHeroiH c kohohhoh oypwibHbix rpy6, c uprrpajibBbiM KaHanoM m 
yr7iy6neHHHMH b ctchkc. b Koropwx ycraHOBJicHbi c noMomwo onop Tpn BajTbuyromjoc aneMarra. 

>j HeAocraTKOM yroro ycrpowcTBa hwihctch to, hto Baaauyiomjae aneMeHTbi npn paoBaabapBbiBaumi Tpy6bi 

boa AcficTBHCM ynpyroro aneweHra nocrroHHHO HaxoAHTCH b oahom nan otkchhh . IloyroMy npw 
Heo6xo^HMOCTH CHii3HTb paflHajibHbie Barpy3KH Ha npo^roibHfaiH nepcKptiBaTenfa npn ero ycraHOBKe b 
cKsajKHHe, HanpMMep, npn peMOHTe noBpejKAeHHH oocanHofi kojiohhw b wiRe inejiesoH nep$opauHH, Raman 

1 Banbnosxa HenpwMeHHMa, nocKonusy H3-3a hcbo3mokhocth ctauKeHHH pa^wanbHoft Harpy3KH Ha oocaAHyio 

i KQTiOHHy npoHcxoflMX ee jjajibHeiimee paapymeHMC 

t 

3a^a^eii H3o6pereHH5i HBJiHercR noBbnuome KanecrBa h Ha^ejKHOCTM ycraHoaui ycrpoHcrna h3 
npcxluuibHbix Tpy6, ycraHaanHBaeMbix b CKBaxHHe npw moojihumm 3oh ocnojKHeHHH, BOQHMKaioiinoc B 
nponecce 6ypennn atBaxHH, h npH BOOcraHOBJieHHH repMermHOCTK o6ca^Hbix kojiohh, a Tairae noBtrnieinie 
A Ha^ejKHocTH h pa6oTocnooo6HocTM Banbi^pBKH m o6ecne^eHMc bo3MO»hocth pacnrapeHMH ftHanaaoHa 

pafouero flnaMCTpa 6e3 idmchchmh fluaMeTpa Kopnyca ^ainioro nmopa3Mepa cawofl BajibnpBKH. 

TexmraecKioi pe3ynbTaT A 0CTOrae ' rcH tcm, mto b BanbupBKc n/ra paaBanbHpBbtBaHHH ycrpoflcTB U3 
npo4»mibHbix Tpy6, coAepraamcH Kopnyc. npncnoco6jieHHbrii n/in co^mhchmh c kojiohhoh 6ypwibHbix Tpy6. c 
i^eHTpajibHbDii KaHanoM h yrny6neHMHMH b ctchkc, b Koropbix ycTaHoancHbt c noMOnnJO onop TpM 
Banbuyiorqux aneMeH-ra, onopa oflHoro Banujyioinero ajieMenra ycraHoaneHa b yrjiyoneHHM Kopnyca c 

B03MOJKHOCTbK> paflHa/lbHOPO BblHBHTKCHHH H3 HCPO. Pa^MaJIbHO nO^BHKHaH OHOpa BW(ABIOTHOPO 

Banbnyx>B^ero dJiexicHTa mojkct 6biTb Bbmajmena b sn^e ^syx ^HaMerpajibHo pasHOBCjiHKHX hhjihh^pob, 
dKcucHTpHHHbix OTHOCMTCJifaHO npyr ^pypfiu npHHCM lipjunipp onopbi C 60JlbniHM AHaMCTpOM ynnoTHCH 
oTHOCHTCJibHO Kopnyca m o6pa3yer co CTCHKaMM yr/iy6ncHHH rHflpaaHMMecKyio KaMepy, coo6n;eHHyK> c ero 
ucHTparibHbCM KaHanoM. 

Ha <J>mt\ 1 npeAcraancH o6mMM Biy; BanbqoBKM; Ha ^ht. 2 pa3pe3 A- A Ha <j>Mr. 1; Ha <twr. 3 pa3pe3 B-B Ha 
$ht. 1; Ha 4>nr. 4 ooca^HaH Konoma c ycTaHOBneHHbBrf npo<J)iuibHi>CM nepeRpbrna-rejieM c noMocqbio 
onwcbiBaeMOM BajibuoBKH. 

BajibupBKa ^jih pa3BajibupBbiBaHHH ycrpoHCTB id npo4>nnbHbtx Tpy6 cofxppwi v Kopnyc 1 c pc3b6oft 2 jsjisi 
npMcoe^HHeHHH ee k kojiohhc 6ypmibHbtx Tpy6 3 h meHTpani>HWM KaHanoM 4, b hssxhcu nacrst Koroporo 
ycTaHOBneH nnyuep 5. B creHKC Kopnyca 1 Bt^monHeHbi yrjiy6jieHHH 6h7,b Koropbix c noMomjbio onop 8 h 9 
ycraHOBncHbi Banbuyiomue aneMeHTbi 10, 11, 12. IlpiraeM onopbi 8 REtyx Ba^bnyioniiaqt aneMeHTOB 10 H 11 
ycraHOBJieHbi b yrjiy6aeHHHx 6 HenoABHJKHo, a onopa 9 BanbuyiOEn^ero aneueHTa 12 c B03M03KHocrbK> 
pannanbHoro Bb^Buxemifl H3 yrviyojiemtH 7. rio^BiDKHaH onopa 9 Banbuyionvero aneweHTa 12 BtmojmeHa b 

. J BM^C «ByX 3KCUCHTpKHHblX OTHOCHTCXTbHOPO APyT «pyra UK/IMHnpOB 13 H 14, HMdOB^HX pa3HbIC nnaMCTpbl. 

''"] npOTeM HjuiHHnp 13 c 6ojibnraM RVLaMerrpoM ynnoTHen oTHOCHTCJibHO ctchkh Kopnyca 1 c noMonnjo 

yiuioTHerow 15, a nyirotHnp 14 c mchbhimm AHaMeTpou BfaiCTynaeT B ueHTpajibiHbiH Kan an 4 Kopnyca 1 Mepe3 
OTnepCTHe 16, BbmojmeHHoe b creHKe, m Mweer KaHanbi 17, coo6nuuoun«e ueHTpanbHbnc KaHan 4 Kopnyca 1 c 
runpaB/iMHecKou Kawepow 18, o6pa3OBami0M CTCHKaMM cnrBcpcnin 16, yrviy^neiain 7 b Kopnyce 1 h 
TopueBbUwiH noBepxHocTHMM uwnwHnjwB 13 h 14 noflBHWHOH onopbi 9. 

PaooTa BanbuoBKH noHCHHCTcn na npHMepe BoocTaHOBneHun rcpMenwHocro oocaflHoi* kojiohhw npw 
o6pa30BaHMM b Hew Tpeinranj. 

B 30ne 19 HapynieHHH repMeTMMHOCTH o6cannon KOJiOHHbi 20 npenBapirrcnbHo ycraHaBJUTBaKyr 
nepeapbiBaTejib 21 M3 npo4>nnbiibix rpy6. nyTCM pacumpeHun ero AaaaeimeM hcmakocth. 3axeM Ha KonoHHe 
6ypnnbHbix Tpy6 3 BnyTpb nepeKpbiBaTcnn onycKaioT BanbuoBKy h BpameHHeM. c noflaMew bhh3 Konoinibi 
6ypmibHt4x Tpy6 3, uauMnaxrr paananbupBbiBaTb npo4>Mjib>iu>[c xpy6w nepexpbiDaTCjLR 21 c OAHOBpcMeHHOM 
npoMbiBKOH jKMAKOCTbio, 3aKa™BacM0ii b Tpy6w noA A aane ™ eM - n P M stom, b ucHTpan bHOM Kanane 4 
Kopnyca I, 6naroAapn Ha/iyiMmo urryuepa 5, f\daviciwc jkhakoctm B03pacTaeT m. O03Ae£krroyn Mepea 
oTBepCTMe 16 b creinte Kopnyca 1 w Kananbi 17 b uMJiraiApe 14 noAB»«HOM onopw 9 Ha TopneBbie noBcpxHocrw 
unniniApoD 13 u 14. Bw^DHraeT nani^nyioinHM ancMeirr 12 M3 yrny6nennn 7 Kopnyca a<> ynopa b crcHKy 
nepeKpbiBaTejin 21. Oahobpcmchho ueDWAHiuKnbie Banbuyiounie aneMeirrw 10 m 11 Tanae ynnpaioxcn b 
crcHKy nepeKpbiBaTejin. Hanee, BanbuyioinHe 3neMCHTbi noA acmcxbmcm co3AanHOM paAwanbHOM Harpy3KM, 
npoKaTbiBancb no DnympeinieM noocpxHocTM rrpo^MJiuiux xpy6, pa3BantJnpBbiBaiOT mx m ruiOTHO 
npuKaTbiBaiOT k ctchkc o6c&^iwvi Konomibi 20. flpw noAXOAC k 30ne 19 Hapynieraw repMeTMMHOCTM o6caA»oM 
Konomibt 20 Aanncimc npoMHinoHHOw jrvijikoctvi cammaxrr pp MMUMMaabHoro, npw KOTopOM He npowcxoAwr 



BUABEDsemin p^g^HanbHO-noMUUHLUono eajifeuyiomero 3Jieuenra 12 H3 Kopnyca 1, h pa3BajifeH0BferaaHHe 
npo4»nni>Hbix Tpy6 acpyv M° o6pa30BamiH MmmManbuoro ^HaweTpa /jsyMH cMeambOJH HefffTi^HHTKKMMU 
Baniii^iomttMH sjieMetrraMH 10 k 11 m d t>mBMraio ijjhmch aneMeHTOM 12, Kor^a oh uaxo^HTCH b hcxojjhom, He 
BWflBMHyTOM DojioKeHMH. npH 3tom pe3b6oot4e coe^pmeHmi npo^HJibHbix Tpy6 nepeKpw BaTe/iH 21 tuk me 
pacmMpHK>TCH ;;o BHyrpeHHero ^waMCTpa npo^iuibHbix xpy6, o6pa3yewoix> npw hx pa3BanbupBbiBaHHM b 
30He HapymcHUH, mto cwmaer /jo MHHHManbHoA BejmuHMbi /jaaneKMe Ha CTetoty o6cajjHOH kqjioiuuu 20 b 
30He 19 HapymeHHH ce repMeTMMHOCTH. 

Ilocne npoxoamemm 3ohbi 19 HapyineHun repwenwHocTH. r^e onacHocxb pa3pymeHHH ooca^HOH KonoHHbi 
OTcyrcTByer, bhobb nojjHHMaioT flaaneHMe npoMhiBotHoft xhakocth h paaBanbopBbf BaHxe nepeKpuoaTCJiH 
Be^yT no TexHOJiorKM, ormcaHHOH Hbmie. 

no osoHMaHHH pa3BajibuoBUBaHHH KOJioHHy 6ypwibHbix Tpy 6 3 c eajibuoBKOH no^HHMawT ra ckbsukhkm. 



Claims [OopMyjia H3o6pereHHH|: 



1. BantnoBKa n/iH paasajibnoBbiuaimH ycrpoiiCTO H3 npo^tuiiaUbix xpy6, conepmamaH Kopnyc. 
npHcnoco6ncHHbift cocwkhchhh c kojiohhoA 6ypmibHwx xpy6, c ueirrpanbbHbiM KaHanoM m 
yrJTy^JieHKHMM b creHKe, b Koropwx ycTanoBJieHbi c novfonnjo onop TpH Banu^yioimuc aneMarra. 
orJiircaioinaHCH TeM. wo onopa o^hopo Bajibuyioinero aneMeirra ycrauoaJieHa b yrJiy6neu&m Kopnyca c 

B03M07KHOCTMO pa^MajIbHOPO BfcJJJBUmCHHH H3 H€PO. 

2. BaribMpBKa no n. 1, oxmmaiomaHCH Tew, hto pantianbHo noRBHXHan onopa Bbn^aixHoro Bajibuyiomjero 
ancMorra BbmoJiHeHa b bhrc ppyx jn*aMerpanbHo pa3H0BejraKnx njunmnpoB, aKC^enTpiraibix oTHocirreJibHo 
ppyr- npyra, npme^ murtmnp orropti c fojibXDKM /nt aMerpoM yiuioTHCH ornoarrenbHo Kopnyca h o6pa3yer co 
creHKaMM ynnyfineinm b Kopnyce rHnpaenHnecKyio KaMepy, coo6meHHyio c ero uetfipanbHbiH KaHanoM. 



Drawing(s) [MepreatH|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 
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Fig. 2 



Fig. 3 



Fig. 4 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. in and for the State of Texas 
My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 
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